cited reference ^ 
PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 1 -21 5707 

(43)Date of publication of application : 06.08.1999 

(51)IntCI. H02J 3/18 

G05F 1/70 



(21) Application number : 10-008893 (71)Applicant 

(22) Date of filing : 20.01.1998 (72)Inventor : 



MITSUBISHI ELECTRIC CORP 

AKAMATSU MASAHIKO 
MURAKAMI SHOTARO 
HOSOKAWA YASUHIKO 



(54) COMPENSATING AND CONTROLLING DEVICE FOR POWER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain continuous controllability on total impedance 
and reduce a portion of the capacitance of equipment required for continuous control. 
SOLUTION: This compensating and controlling device is provided with one or more 
switched capacitors 100 placed in a transmission line in series, a controllable voltage 
applying means 200 placed in the transmission line in series, and a linkage control 



means 300 which on/off-controls the switched capacitors 100 and furthermore 
controls the voltage generated in the controllable voltage applying means 200 into a 
sawtooth shape in linkage with the on/off control, thereby exercising control so that 
the sum of the step voltage of the switched capacitors 100 and the sawtooth voltage 
of the controllable voltage applying means 200 becomes linear in form. 
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P©)S^iSS^^±-r5o LfctfnX, X^-yf-F*-v 
/W10 0O0N, OF Foitsu^UT^^yx 
©IKtlifc^)- LT, h-^;l/4 1 t/^fd'7"y7^yx 

[0051] mmv&m 3 . c <r>^m^m<DBm 3 1 
smwrso 0 5tt, c<D&w<Dmn<DBm3icmzn 
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i^-rit^^o ft£, fto^«±fHHfficomii 

[OO5 2]05(cfcVt v 03 i:|II-^a|W|-Xa 
llSg^^fo $7c, ^Mtfc^T, 2 0 0B«nJI|lJ 
SHIOTEim 2 5 0 &-^#IS 2 5 0 a 
2 5 0 b ££ffi*fc#£M£»fti ,251 

252 affile i:«W0$sft (*^) e r 

IS (faM^H^S) , 2 5 3 $43^1$ 2 5 0©r^tS 10 

1 2 ©#<wa, 2 5 4 (i-^#it*s©fit^ramiii*E 

[00 5 3] £fc, IUHfcfe^T, 2 5 5^X^2 5 

o <D-$mffir< * h ;M i , * F ;v 

2 5 6 ttl^BMMffi^^ h 71/1 2 

a, 257 «r^#s2 5 o b©aaa«S'p*So 

[0 0 5 4] £P>fC, RtHfcfct^T, 2 1 1 A«SEts 
2 3 9 ©r#WffitfgffiSB 2 3 9 I KUffl 

L, fro, IH8^SEiffi»2 5 0O-5SdliftIifc«LV^ *20 

[ I 2r.fd / I 2rtf, ] = (l/(l)M) 

(Li + Lt/M) [I u /In ] 

[0 0 5 7] S (1) fcfel^T, Ifrrfd fttflw, 

— XMSSffiit* ^ F ;H ^ on^f-^yh, v« S. 
t>*V. q ttBrS©— ^WtBE^* F;VVi 03^-^ 
h , 1 1 d Rtf 1 1, tt— #*»f<£ h ;H i ©3 

a)tt«*3Rte©«Stf|j9taR, M{452i«2 5 0 
©— #C=3flHB§2'l' V*?* 2 L i 2 5 0 

<D—my#5&y^ L,f4^JEEt§2 3 9©'J— 5r— 

[0 0 5 8] ±eBB«t?ruWW(E*aWi:, 3M2 5 

jwwfa&^fczi^wiiKE 1 2 %mmn&£8t 256 -ejt« 

ttHLT, MM, 2 5 7^7^-F/Wn«-f3o 

[0 0 5 9] 5 BriW»«BE01ftI^® 2 0 0 B 

^^SSfcSf^^fffi^ytf-^yXAWMCX c fcft 
^.iR7-fe§o fr<T, figfBB 1 fcfctf£W#^MP 

¥aoaM6*i^ssns. 40 
[0060] c©^sffi©mil3fc$3^rii, ftSMxi© 

tSxAJIfrfeSo RriWliHB£E0Jto#S2OOBfc 

[0061] mmrnm 4 . c ©s£t$©nsi©^fi 4 t 
©«««psbjco^th 6 at/a 7 

Kim f^^i©«iw«ioi^^tiT^^o 

07 {4, H<DmM(DBm4icm?,^Aiyr^7 50 



If HPF 1 1 -2 1 5 7 0 7 
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JJTti^, $7c> 2 2 0Att«ift^^b;l/lii:»K 
1 ©MM t, £EE882 3 9©-#*± 
^ WW c £53ffitS2 5 0©-^*fit^^ h/i/Vi i: 
©i±MIHil£fOT LT, piiiuy^^yxxc Rtf-# 

[0 0 5 5] #lc, RrsUSS«£EBiAn#M3: 2 0 0 B©iSff 
\CD^X$m?%>o MM2 2 OAii, m±M2 3 9 

§ 0 mu^mz 55a, ^©s (i) oMWfcAor* 

;!/) * [a,, / a 2 i ] fc^EU 2 If 2 ?iJ©IE73 If ?U£: 

[an , a 12 / a 2i , a 22 ] ^fgfB^&o 

[0 0 5 6] 
[0, 1/-1, 0] [Vid /v., ] + 
• • •£ (1) 

UT^^yxX step tpmY-^JV^/^^r-ff 

vrtzyxx t i:©M^, BjW^i'/^f^^'JT 

[0 0 6 2] g|6tcfe^-r, 1 0 O^X^-yf-F^i'A 

4 0 OfiX-f »yf-FUr^*7f»So 
[0 0 6 3] S/c, raHfcfe^^T, nJ$lJffl«I±EMn¥a 

2 0 o(itufSH3, 04, m5Km?ffim&nM<Di&Wi 
;i/ y 7 * * >x*aww»Brffite -r s jsa u * s« 

C©^ffi©ffmi4t$5V^T, UTi'WMO 1 fc, -9/ 

ux^x-f >y ^#©fflf*x-r v 402^, fsjiafp 
y7^F;m©7y-FyT^h;i/4 03^, rux^ 

4 0 4^&WX4' ■yf-FU7^^4 0 0^¥i(X«II 

SX(«li(«i^§o 'mm, iiiiSiJ»^®3oofcfiS^. 

So 

[0 0 6 4] U7^ h;H0 4©y7^?yx©!fi*ffi 
{4, +t^i/?l 0 l<DVT?$y7><DmMUtmm 
Uitf, Ctl^AXtt^o C©^ffi©^4^(4, 
X-f y^-K+^S'* 1 00fcX>r«yf-FUr^^4 0 
0 tlc&>9, V7>7'rj7V7t$yXfrZ>* J r'^y-T 

[0 0 6 5] CtfjXf'yTlft^tSUT^^yXXs 
t ep§!7 (a) ©^*fcg?rj:dt, pJtMF-^;1/ 
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tfcWurti*tth:iEfl:*-ttaxc*^i;*«s. c<d 

B8«*H7 (b) Kfrsto CtiftOJSS, h-£;l/U7 
>7$yX1f (Xs t e p + Xc) ©£tfctX UcftLT 
07 (a) 0-jS«Bt^ , rJ:5fcaSKWlcS{t'P* 

CO 0 6 6] 443, 7/-F'J7^ h;M 0 3 H\ 

or d i/d twjxw 

O20^tVd i/d t 
[0 0 6 7] C<D^ji5©J^4T?f±, U7^f^7IM 

mfa±.ztm2>m<Dm%, mmimx*it®Mm* 

[0 0 6 8] 

X^yf- F+-r 1 , MfBjJi*$§S§fcB?iJfcff A 2 
£0N, OFFWtrTSfcfcfcfc, tuiB0N> offm 

m$mw± t mzmmw£m& mmmvmE t © 

x fc© T\ h - y (f- ^> X©31MSiJfflItt^llS 

[0069] £<Dmac%zntimt<Dffiffi)ffl 

m B* + 7 fcttJUSifc* fu tniB>ii&Mfll¥l8!fc £ 
oTON, OF FftmZft&y-syxZXJvT-t, fij 
fH+^^y^©Slg*^i|iyPS1-^U7^ Wl/fc, itufB 

*^yv>^tM^M?nfc7L/x^t^wr£©-p\ 
t % c t & X- % & 1 1/ ^ ?jj**#<r § o 

[0 0 7 0] c©^tc^««±/^©M«iJii 
t, mmvr^^yxicm^xmmnm.^ brnm 



(8) 1 1 -2 1 5 7 0 7 

14 

©T% h-*/W y ¥-5ryx<DmWt®m<&*$mt% 

Sitt, JW±IBWb;fc MfBnT«ilii2)\ ftulB 

ft\ HufBii«ISS§©*^^tiJl-£*^Mt§^, itufB 
10 )t#l©^W*^^P>|WIWlilK«#i?feS*^^ h;l/ 

[0072] sfc, ii©5gBi!fcff£«*mtc©a«ijfP 

fB*EffiU©lfi^ffllca'^^TB^«ff©»S ; S:aS-r 
sa%S£EfMHHI2:, Mf3i)Pgg5©ttitiRtj ; HfiBBBr^ri 

%tts<ox\ Y~5)\<4y¥-#yx<DWmm*&%:'£ 

[0 0 7 3] Sfc, d©58BJfc^^«^^(D«ffi$IJ||] 

^x, ^?^%^m&<Dm&*wmmr2>mn%: 

mmmtammmm^ bjim^mm 2 ©* 
&m^cm^x^m^Ms.^^mir^mmMm 

XftSitZ Sffi«ffi*SES*^ LTMIBjM*«fc EP 

ira-r^/^xe^sw^Mg^^o©-?, h-^ 

[0 0 7 4] *?>(c, c©|gB^{c^£«.^^©li«M 

IB^*IISS©«E^^ffi'r£«ffSJtSi:, WfB^tti* 
]±©f4ffl^^tB1-£{iffl^mt§^, tulBfiffl^tt'^©^ 

50 mmmt, mmmmmmsames&m^^m 
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6 r^«Kjs^*agf § t > Ma mm 

[0 0 7 5] C©^fc^S«^^cD««$OTgg 
X-Y -y f- /M/Zk , WfBJi*^SgfcB?iJfcffA? 

^^Mtax-i'-v^K'jr^^^oN, of FWfjrr* 

<h^fe(c, buIBON, OF FKWcaUbTMfBRlMffl 
5 , WIBX-f-vf - F+'V^v'^atfMfBX^ -yf- FU 7 

* * © pg ©««j± t nrnmmnmmu^mvmnvm 

S. £ ©SrttEEtflSJBfcft* <fc 5 t«l»f 

[0 0 7 6] CO^kjfiS^^OMNKHfl 
Sua, W±KlflLfcfc«D, SulBX-f 'vf F'J7^^ 
*«*fc*^»tt©*m«l»«aik:i5^^T, tulBX^ -y 

* WE+lr/^^^fci^JSBR*^ iWIBjlKj 
IHUlJ^afcioTON, OF F$[JtP2n3+M'UX£X 
4 v f- £ , BHB*ir /V> *OJS»««E*iWIS , rs U7£ 
h ;V £ > fufB+ / * f * fc JfcfllSEtt;* ftfe 7 UX 2 * 

[0 0 7 7] £P>ic, CO^WicffiSS^teoMfllW 
^TON, OF FmmtlZ>y--(VZ$Zjv?-£, M 

x ^x-r »y ^©7 \s7s $nffi.<D$mm&%mi?z> r 

W>fe<\m?%Z.£ftT*Z%£h^%]$k%: 

i<m<onmwm 
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[01] C <D£ffl<0#ffi<D&# 1 M££»tl^©M 
ffMffl§B©«^1«fe3o 

m 2 ] ccD&HQ&KojgiB i \c&%ut>wfcvm 

mm'&%iW(V*v^>7-j7V7 5$yxXs t ep£ 
fiffSh-^;^-¥^i/7^7U7^^yXX t £<Dffl 
fl&, mm*V^i<'-TjyV7t?yXXc£b~$)V 
+t^y'f-f7* , J7^^yxX t £<Dm&*ff;tmx°& 

[03] c (Dmn^mmmm 1 ic«sm&5RtE©*t 

[0 4] co5SI©*»o«!R2k:«***5fitE©SI 

•So 

[05] c ommvmMmm 3 tf^s«^^©M 

-So 

[06] c ©sswoife»fiDjgii 4 icm&nj]fflt<ott 
20 [07] c vmmnmmm 4 tc«s«^3s«c©?f 

XXs t e p£flmb-$A'VTi'$>7.X t £<DM 

mmv7^?yzxc£ V—$tJ\>V7Z9yXX 
t toMS^tHTJfe^o 

[0 8 ] m:<Dnttmwt(Dmmmmmm<Dmm^t 
[0 9 ] ^*©*^^^©««$ij»sm© c s c (Dm 

30 1 0 0 X-Y-y^F^-V^^^, 101 *<y^^^, 
102 ^iJXW-yf, 103 *lr/^^*jSI!S 
«8RWRBU7^h;k 1 0 4 7UX^, 2 0 0, 2 0 

oa, 2 o o b wr»itj±raj¥i3, 2 1 o mm^ 

®, 2 11 HSjiBg^, 2 1 2 JS«^M§, 2 2 
(h 2 2 0 A Wffil^®, 2 3 0 qTflJilWJg, 2 3 1 
*EE£j«», 2 3 2 ffiffi^tti#§ (PLL) , 2 3 3 
ffi*J&^m 2 3 4 ApgiS, 2 3 5 E^HEEfg 
*m 2 3 6 SSt*EIBSf§, 2 3 7 B^-V/^ 
^>^, 2 3 8 (P AM) 2 3 

40 8AA^m(PWM)3fM^ 239 S 
E«, 2 4 0 ^UX^XYv^-s 24 1 EMI 

^tam 2 4 2 sfiMEffiijaim 243 f 
;nnte^©, 244 mmz#&&, 250 
» ,251 Bam 2 5 2 

S . 2 5 3 ^fflrn 2 5 4 fiS 

S8ft#a, 3 0 0 ifiUMftim 4 0 0 x^-y=r-F 

U7^^, 40 1 U7^h;K 4 0 2 M*X-f-yf- 
4 0 3 77-FU7^h;K 4 0 4 7UX 

5o 
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[03] 



r-200 



211 



r 240 fsjffp239 



la, b,; 



r 212 



239b 
r 238 



-231 
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236 



PLL 



^232 



f 235 



Poonv. 
234 



+ V a < 



5 ^233 



V c =V p +jV Q 



iX c i -220 



^ j 



Xc 



(11) 



11-215707 



[0 4] 



[05] 



L 



200A 



.211 



i /240 

I a, b, o 



139 



f 212 



mm 



237 



I "Vdcrtrf — 



— j 

242 




PLL 



-244 
6 



-243 



jX c I ^220 



Xc 



■200B 
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#P#P 1 1 -2 1 5 7 0 7 



[07] 
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r 100 
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